GASTRIC GLOMUS TUMOR: A CASE REPORT AND REVIEW OF THE LITERATURE
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Glomus tumors are usually thought of as benign tumors although some malignant cases have been reported. These tumors arise from the glomus body and are commonly observed in the dermis or subcutis, but rarely in visceral organs. Here, we report a 37-year-old female who initially presented with epigastric discomfort. The preoperative diagnosis was a gastrointestinal stromal tumor. A minilaparotomy was done with an incision length of 4 cm followed by wedge resection. The final pathologic diagnosis was a gastric glomus tumor. We have reviewed the only five cases of gastric glomus tumors that have been reported to date in Taiwan, including the present case, and compare these cases with those reported in other countries. The age of onset ranged from 35 to 69 years (median, 41 years) with female dominance (4 females and 1 male). Two of the five cases presented with gastrointestinal bleeding with an ulcerative tumor, and the others only had epigastric discomfort. The tumors were located around the prepyloric antrum of the stomach. No definite diagnosis was reached before surgery in any of the five cases, and all of the tumors were considered likely to be benign lesions. Clinicians who treat such patients should be aware of this problem because of the difficulty in accurate preoperative diagnosis.
CASE PRESENTATION
A 37-year-old female visited our institution for intermittent epigastric discomfort over a 2-month period. No nausea or vomiting was noted and her physical examination was normal. Panendoscopy revealed an antral submucosal tumor with an intact surface ( Figure  1 ). Abdominal computerized tomography (CT) revealed a hypervascular submucosal tumor at the posterior, medial and inferior wall of the antrum, near the pylorus ring (Figure 2 ). Endoscopic ultrasonography (EUS) showed that the tumor was within the muscularis propria layer and had a heterogeneous appearance ( Figure 3 ). Initial laboratory tests revealed the following: serum aspartate aminotransferase level of 55 IU/L, serum alanine aminotransferase level of 67 IU/L, and serum hemoglobin level of 11.9 g/dL. Because we initially suspected antral GIST, a minilaparotomy was done with an incision length of 4 cm. At operation, a submucosal tumor of about 2.0 × 1.5 cm in size was found at the posterior wall of the antrum, and a wedge resection of the tumor was done. She was discharged 5 days later with an uneventful postoperative course. The pathology revealed that the tumor cells were surrounded by hyperplastic smooth muscle fibers of the muscularis propria. The tumor had sheets of round or epithelioid tumor cells with small, uniform nuclei and sharp cell borders surrounding dilated thin-walled blood vessels ( Figure 4 ). Immunohistochemistry revealed the tumor was positive for smooth muscle actin, but negative for cytokeratin and CD56 ( Figure 5 ). Thus, the final diagnosis was gastric glomus tumor.
DISCUSSION
We searched Medline for all cases of gastric glomus tumors reported up to May 2009, and found no more than 200 cases in all languages and less than 100 cases in English-language journals. To date, only five cases have been reported in Taiwan, including the present case. The clinical presentations, diagnostic tools, surgical techniques, preoperative tentative diagnosis, and the characteristics of the specimens are listed in the Table [4] [5] [6] [7] . The clinical presentations showed that these gastric glomus tumors in Taiwan have a female predominance (4/5 cases, 80%), which is similar to the incidence in other countries: 76.9% in Korea [3] and 60% in Canada [8] . The age range (35-69 years) of the cases in Taiwan was also similar to that in Korea and Canada, although a wider age range was reported in Canada [8] . Gastrointestinal (GI) bleeding with an ulcerative tumor was observed in two cases, while three patients with a non-ulcerative tumor presented with epigastric discomfort. Consequently, GI bleeding with hematemesis/melena and epigastric discomfort are the most two common initial symptoms/signs, and GI bleeding can be life-threatening or lead to chronic anemia. No incidental case have been reported in Taiwan, which is similar to that in Korea [3] , although five of 31 cases were incidental in Canada [8] .
In terms of preoperative evaluations, EUS was performed in three of the five cases, and fine needle aspiration (FNA) was done in one case. However, a definitive diagnosed was not reached before surgery in any case, even in the case that underwent FNA. Until now, only three articles have reported a preoperative definite diagnosis with FNA [9] [10] [11] . The findings of EUS were usually heterogeneous tumors between the submucosal and muscularis propria layer and these findings may be confused with malignant GIST or leiomyosarcoma, which is also represented by a heterogeneous tumor on EUS [12, 13] . Our case also had a heterogeneous submucosal tumor within the fourth layer. One case underwent subtotal gastrectomy with Billroth I anastomosis because the EUS findings suggested malignant GIST. Abdominal CT
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Table.
Demographic and clinical description of the five gastric glomus tumors in Taiwan Case 1 [4] Case 2 [5] Case 3 [6] Case 4 [7] Present case Year of publication was performed in three of the five cases and all showed strong enhancement in the arterial phase. One case [6] also underwent magnetic resonance imaging, but the imaging was unable to differentiate between GIST and a carcinoid tumor. The tumors were located around the prepyloric antrum in all five cases, and the size of the tumors was approximately 2-3 cm. Gastric glomus tumors are commonly benign lesions but are difficult to distinguish from GISTs or carcinoid tumors by radiography, without specific immunohistochemical staining of FNA samples. In the National Institute of Health classification, tumor size and mitotic count are the major criteria indicating the malignant potential of GISTs. Shah et al proposed that EUS characteristics, including tumor size, extraluminal border, depth and heterogeneity, could be used to predict the malignant potential of GISTs [10] . Thus, definite diagnosis before operation may be necessary and repeated FNA must be considered if the initial FNA does not provide definitive diagnosis. Debol et al reported a gastric glomus with definite preoperative diagnosis through repeated FNA, and the tumor was resected by partial gastrectomy [9] . In our case, EUS revealed a heterogeneous submucosal tumor mimicking a GIST and a partial gastrectomy was subsequently performed because of very low malignant potential. Laparoscopic resection and endoscopic enucleation of gastric glomus tumors have been reported and may offer an alternative surgical procedure [14, 15] .
Most gastric glomus tumors have benign characteristics, but malignant cases have been reported. Folpe et al proposed a classification scheme with criteria for malignant glomus tumors, including deep location, tumor size more than 2 cm, or the presence of atypical mitotic cells, but it is unclear whether these criteria are suitable for gastric glomus tumors [16] . Furthermore, no long-term follow-up data were available for these cases, meaning criteria for the malignant potential of gastric glomus tumors remain poorly defined.
Here, we report our clinical experience of the fifth gastric glomus tumor in Taiwan, and also review the demographic and clinical presentation of this and four previous cases. The clinical characteristics of gastric glomus tumors, including female dominance, age range, tumor size, and EUS and CT findings were similar to those reported in other countries. It is difficult to differentiate between glomus tumors, GIST and carcinoid tumors by CT, magnetic resonance imaging and EUS. Therefore, invasive and repeated FNA may be needed to avoid extensive surgical resection, particularly in larger tumors. 
